Enhancement of CGRP sensory afferent innervation in the gut during the development of food allergy in an experimental murine model.
Recent advances in neuroscience and immunology have revealed a bidirectional interaction between the nervous and immune systems. Therefore, the gastrointestinal tract may be modulated by neuro-immune interactions, but little information about this interaction is available. Intrinsic and extrinsic primary afferent neurons play an important role in this interaction because of their abilities to sense, process and transmit various information in the intestinal microenvironment. Calcitonin gene-related peptide (CGRP) is exclusively contained in intrinsic and extrinsic primary afferent neurons in the mouse intestine. Therefore, we investigated CGRP-immunoreactive nerve fibers in the colonic mucosa of mice induced to develop food allergy. CGRP-immunoreactive nerve fibers were specifically increased with the development of food allergy, and the fibers were juxtaposed to mucosal mast cells in the colonic mucosa of food allergy mice. Denervation of the extrinsic afferent neurons using neonatal capsaicin treatment did not affect the development of food allergy or the density and distribution of CGRP-immunoreactive nerve fibers in the colonic mucosa of food allergy mice. Furthermore, the mRNA and plasma level of CGRP was increased in food allergy mice. These results suggest that the activation of intrinsic primary afferent neurons in the intestine contributes to the development and pathology of food allergy.